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IN THE CLAIMS : 



Please cancel claims 11, 14, 16, 25-29, 34-36, and 38. 
Please amend claim 3 0 as follows; 

In claim 30, in the penultimate line, please delete "and 
compare . " 

Please add new claims 3 9-50 as indicated below: 



-39. A\peptide nucleic acid conjugate of the formula: 



9, 



m 



Cm \ Drf, 



i. 



m 



wherein: 

m is an integer from 1 ^o about 50; 
L and L m independently ai^ R 12 (R 13 ) a wherein: 

R 12 is hydrogen, \hydroxy, (C^C^) alkanoyl , a 
naturally occurring nucleobase, a non-naturally 
occurring nucleobase, an aromatic moiety, a DNA 
inter calat or , a nucleobase -binding group, a 
heterocyclic moiety, a reporter ligand, or a conjugate; 
provided that at least one df R 12 is a naturally 
occurring nucleobase, a non-na^urally occurring 
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nucleopase, a DNA intercalator , or a nucleobase-binding 
group; \ 

R 13 \is a conjugate; and 

a is 0 or 1; 
C and C m independently are (CR 6 R 7 ) y ; wherein: 

R 6 anm R 7 independently are hydrogen, a side chain 
of a naturaMy occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, Vralkyl, heteroaryl, hydroxy, (Q-Cg) 
alkoxy, (Ci-CgAalkylthio, a conjugate, NR 3 R 4 , SR 5 or R 6 
and R 7 taken together complete an alicyclic or 
heterocyclic system; 

wherein R 5 is ^hydrogen, a conjugate, (Ci-Ce) alkyl, 

hydroxy-, alkoxy-, or alkylthio- substituted (Cx- 

C 6 ) alkyl; and \ 

R 3 and R 4 independently are hydrogen, a conjugate, 
(Cj-Ct) alkyl, hydroxy- or alkoxy- or alkylthio- 
substituted (Ci-CJ alkyl, hydroxy, alkoxy, 
alkylthio or amino; \ 
D and D m independently are (CR 6 r\) 2 ; 

each of y and z is zero or an inneger from 1 to 10, wherein 
the sum y + z is greater than 2 but noo more than 10; 

G m is independently -NR 3 CO-, -NR 3 CS-\ -MR 3 S0-, or 
-NR 3 S0 2 - in either orientation; \ 

each pair of A-A m and B-B m are selected such that: s 



DOCKET NO.: ISIS-1158 



PATENT 



(a) A qr ^ is a group of formula (Ila) , (lib) or (lie) and 
B or B m is N 6r R 3 N + ; or 

(b) A or\A m is a group of formula (lid) and B or B m is CH; 




nb 



-C N- 



IIc 



lid 



wherein: 

X is 0, S, Se, NR 3 , CH 2 \or C(CH 3 ) 2 ; 
Y is a single bond, 0, & or NR 4 ; 
each of p and q is zero or an integer from 1 to 5; 
each of r and s is zero or\an integer from 1 to 5; 
R 1 and R 2 independently are hydrogen, (CVCJ alkyl, hydroxy- 
substituted (Ci-CJ alkyl, alkoxy- substituted (Ca-CJ alkyl, 
alkylthio-substituted {C^C^) alkyl, hydroxy, alkoxy, alkylthio, 
amino, halogen or a conjugate; 

I is -NR 8 R 9 or -NR 10 C (0) R 11 ; wherein: 

R 8 , R 9 , R 10 and R 11 independent ly\are hydrogen, alkyl, an 



amino protecting group, a reporter ligand, an 
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intercalator, a chelator, a peptide, a protein, a 
carbohydrate, a lipid, a steroid, a nucleoside, a 
nucleotide, a nucleotide diphosphate, a nucleotide 
triphosphate, an oligonucleotide, an oligonucleoside, a 
soluble^ polymer, a non-soluble polymer or a conjugate; 
Q is -C0 2 H, -C0 2 R D ,\ -C0 2 R 9 , -CONR 8 R 9 , -S0 3 H, -SO 2 NR 10 R 11 or an 
activated derivative of -C0 2 H or -S0 3 H; and 
wherein : 

at least one of\ Q and I comprises a conjugate selected from 
a terpene, a cell receptor binding molecule, a crosslinking 
agent, a water soluble vitamin, a lipid soluble vitamin, a 
porphyrin, or an alkyl^tor; or 

at least one of A, ^A^, L, and L m comprises a conjugate 
selected from a reporter ^nzyme, a reporter molecule, a steroid, 
^"~*~a carbohydrate, a terpene A a peptide, a protein, a phospholipid, 
a cell receptor binding molecule, a crosslinking agent, a water 
soluble vitamin, a lipid soluble vitamin, an RNA/DNA cleaving 
complex, a metal chelator, a porphyrin, an alkylator, or a 
polymeric compound selected fronj polymeric amines, polymeric 
glycols and polyethers; 

wherein said conjugate optionally includes a linking moiety; 

and 

wherein at least one of R 1 , R 2 or\R 3 is a conjugate. 



40. A peptide nucleic acid conjugate of the formula: 
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Cm 



r 

Am 
Bm 



Dm^ 



m 



wherein: 

m is an integer f ron^ 1 to about 50; 
L and L m independently are R 12 (R 13 ) a wherein: 

R 12 is hydrogen, hydroxy, (Cl-CJ alkanoyl , a 
naturally occurring\nucleobase, a non-naturally 
^2^. occurring nucleobase, \ an aromatic moiety, a DNA 

intercalator , a nucleofease -binding group, a 
heterocyclic moiety, a reporter ligand, or a conjugate; 
provided that at least one\ of R 12 is a naturally 
occurring nucleobase, a nonAnaturally occurring 
nucleobase, a DNA intercalato\, or a nucleobase-binding 
group ; 



s 13 



is a conjugate; and 



a is 0 or 1; 
C and C m independently are (CR 6 R 7 ) y ; where: 

R 6 and R 7 independently are hydrogen, a side chain 
of a naturally occurring alpha amino aciciy (C 2 -C 6 ) 



alkyl, aryl, aralkyl, heteroaryl, hydroxy, MC^-Cg) 
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alkoky, (CVCg) alkylthio, a conjugate, NR 3 R 4 , SR 5 or R 6 
and Retaken together complete an alicyclic or 
heterocyclic system; 

wheitein R 5 is hydrogen, a conjugate, (C^-Cg) alkyl, 
hydroxy-, alkoxy-, or alkylthio- substituted (C a - 
C 6 ) alky^l; and 

R 3 and 1^ independently are hydrogen, a conjugate, 
(Ql-CJ alWl, hydroxy- or alkoxy- or alkylthio- 
substituted (Ci-CJ alkyl, hydroxy, alkoxy, 
alkylthio Ipr amino; 
D and D m independently are (CR 6 R 7 ) Z ; 
each of y and z is zero or an integer from 1 to 10, wherein 
the sum y + z is greater th^ji 2 but not more than 10; 

G m is independently -NR 3 (^0-, -NR 3 CS-, -NR 3 SO-, or 
-NR 3 S0 2 - in either orientation;\ 

each pair of A-^ and B-B m \are selected such that: 

(a) A or \ is a group of formula (Ila), (lib) or (lie) and 
B or B m is N or R 3 N + ; or 

(b) A or A m is a group of forWila (I Id) and B or B m is CH; 



Ila 
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I II 

-N C- 



-C N 



He 



lid 



wherein: 

X is 0, S, Se\ NR 3 , CH 2 or C(CH 3 ) 2 ; 
Y is a single ftond, 0, S or NR 4 ; 

each of p and q\is zero or an integer from 1 to 5; 
each of r and s d>s zero or an integer from 1 to 5; 
R 1 and R 2 independently are hydrogen, (C^-C^ alkyl, hydroxy- 
substituted (CVC4) alky 1,\ alkoxy- substituted (Ci-CJ alkyl, 
alkylthio-substituted (Cx-CJ alkyl, hydroxy, alkoxy, alkylthio, 
amino, halogen or a conjugate; 

I is -NR 8 R 9 or -NR 10 C (0) R\ a ; wherein: 

R 8 , R 9 , R 10 and R 11 independently are hydrogen, alkyl, an 
amino protecting grou^, a reporter ligand, an 
intercalator, a chelator, a peptide, a protein, a 
carbohydrate, a lipid, Asteroid, a nucleoside, a 
nucleotide, a nucleotide diphosphate, a nucleotide 
triphosphate, an oligonucleotide, an oligonucleoside, a 
soluble polymer, a non- soluble polymer or a conjugate; 
Q is -C0 2 H, -C0 2 R°, -C0 2 R y , -CONR 8 R 9 , -S0 3 h\ -SO 2 NR 10 R i:l or an 
activated derivative of -C0 2 H or -S0 3 H; ane 
wherein: 
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at Jteast one of Q and I comprises a conjugate selected from 
a terpeneAa cell receptor binding molecule, a crosslinking 
agent, a watW soluble vitamin, a lipid soluble vitamin, a 
porphyrin, or }an alkylator; or 

at least one of A, A^ L, and L m comprises a conjugate 
selected from a reporter enzyme, a reporter molecule, a steroid, 
a carbohydrate, a te^rpene, a peptide, a protein, a phospholipid, 
a cell receptor binding molecule, a crosslinking agent, a water 
soluble vitamin, a lipid soluble vitamin, an RNA/DNA cleaving 
complex, a metal chelator:, a porphyrin, an alkylator, or a 
polymeric compound selected from polymeric amines, polymeric 
glycols and polyethers; \ 

wherein said conjugate optionally includes a linking moiety; 




wherein at least one of R 8 , R 9 \ R 10 and R 11 is a conjugate. 



41. A peptide nucleic acid conjugate of the formula: 




Lm 



L 



m 



wherein : 
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m is an\integer from 1 to about 50; 
L and \ndependently are R 12 (R 13 ) a wherein: 

l12 is hydrogen, hydroxy, (C 1 -C 4 ) alkanoyl, a 
naturaMy occurring nucleobase, a non-naturally 
occurring nucleobase, an aromatic moiety, a DNA 
intercalator, a nucleobase-binding group, a 
heterocyclic moiety, a reporter ligand, or a conjugate; 
provided thAt at least one of R 12 is a naturally 
occurring nudleobase, a non-naturally occurring 
nucleobase, a\)NA intercalator, or a nucleobase-binding 
group ; 



,13 



is a conjugate; and 



a is 0 or 1; 
C and C m independently aVe (CR 6 R 7 ) y ; wherein: 

R 6 and R 7 independently are hydrogen, a side chain 
of a naturally occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl, n^teroaryl, hydroxy, (C^-Cg) 
alkoxy, (C x -C 6 ) alkyl thio\ a conjugate, NR 3 R 4 , SR 5 or R 6 
and R 7 taken together complete an alicyclic or 
heterocyclic system; 

wherein R 5 is hydrogen, k conjugate, (Cx-Cg) alkyl , 
hydroxy-, alkoxy-, or alk^lthio- substituted (C a - 
C 6 ) alkyl; and 

R 3 and R 4 independently are hydrogen, a conjugate, 



(Cx-CJ alkyl, hydroxy- or alkoxy- or alkylthio- 
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substituted (Ql-CJ alkyl, hydroxy, alkoxy, 
a\kylthio or amino; 
D and D m independently are (CR 6 R 7 ) Z ; 

each of y and & is zero or an integer from 1 to 10, wherein 
the sum y + z is greater than 2 but not more than 10; 

G m is independently -NR 3 C0-, -MR 3 CS-, -NR 3 SO-, or 
-NR 3 S0 2 - in either orieiitation; 

each pair of A-^ and B-B m are selected such that 

(a) A or A m is a grqup of formula (Ila), (lib) or (lie) and 
B or B m is N or R 3 N + ; or 

(b) A or A m is a grouA of formula (I Id) and B or B m is CH; 




C N — 



wherein : 

X is 0, S, Se, NR J , CH 2 or C(CH 3 ) 2 ; 
Y is a single bond, 0, S or NR 4 / 



each of p and q is zero or an integer fronKl to 5; 
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each oJE r and s is zero or an integer from 1 to 5; 
R 1 and r\ independently are hydrogen, (Cx-CJ alkyl, hydroxy- 
substituted (CAC4) alkyl, alkoxy- substituted (C^-CJ alkyl, 
alkylthio- substituted (Ql-CJ alkyl, hydroxy, alkoxy, alkylthio, 
amino, halogen or\a conjugate; 

I is -NR 8 R 9 or\-NR 10 C(0)R n ; wherein: 

R 8 , R 9 , R 10 \and R 11 independently are hydrogen, alkyl, an 
amino protecting group, a reporter ligand, an 
intercalator\ a chelator, a peptide, a protein, a 
carbohydrate, \ a lipid, a steroid, a nucleoside, a 
nucleotide, a nucleotide diphosphate, a nucleotide 
triphosphate, an oligonucleotide, an oligonucleoside, a 
soluble polymer, \a non-soluble polymer or a conjugate; 



Q is -C0 2 H, -C0 2 R 8 , -C0 2 R 9 , -GONR 8 R 9 , -S0 3 H, -SO 2 NR 10 R n or an 



activated derivative of -C0 2 H\or -S0 3 H; and 
wherein: \ 

at least one of Q and I comprises a conjugate selected from 
a terpene, a cell receptor binding molecule, a crosslinking 
agent, a water soluble vitamin, a Uipid soluble vitamin, a 
porphyrin, or an alkylator; or \ 

at least one of A, A^, L, and L ra ^comprises a conjugate 
selected from a reporter enzyme, a reporter molecule, a steroid, 
a carbohydrate, a terpene, a peptide, a protein, a phospholipid, 
a cell receptor binding molecule, a crosslinking agent, a water 




soluble vitamin, a lipid soluble vitamin, an\RNA/DNA cleaving 
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complex, a metal chelator, a porphyrin, an alkylator, or a 
polymeric compound selected from polymeric amines, polymeric 
glycols and polyethers; 

wherein saici^ conjugate optionally includes a linking moiety; 

and 

wherein at lea^Bt one of R 3 R 4 , R 5 , R 6 and R 7 is a conjugate. 
42. A peptide nucleic acid conjugate of formula: 

L \ L L 

A °\ A or k 

E k F V k E F k F 



1^ 



V V V V V V 



wherein: 

L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, {C^C^) alkanoyl, a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, an aromatic moaety, a DNA intercalator , a 
nucleobase-binding group, a\heterocyclic moiety, a 
reporter ligand, or a conjugate and at least one of R 12 
is a naturally occurring nucleobase, a non-naturally 
occurring nucleobase, a DNA intercalator, or a 
nucleobase-binding group; 
~R a3 ~i~s a co njuga-feeT^and 



a is 0 or 1; 
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A and B are selected such that: 

(a) A Is a group of formula (Ila), (lib) or (lie) and B is 



N or R 3 N + ; or 



(b) A is h group of formula (lid) and B is CH; 




lib 




where : \ 

X is 0, S, Se, NR 3 , CH 2 oAc(CH 3 ) 2 ; 
Y is a single bond, 0, S on NR 4 ; 

p and q independently are zeVo or an integer from 1 to 5; 

r and s independently are zem or an integer from 1 to 5; 

R 1 and R 2 independently are hydrbgen, (Ci-CJ alkyl , hydroxy- 
substituted (Cx-CJ alkyl, alkoxy- substituted (Ci-CJ alkyl, 
alkylthio-substituted (Ci-CJ alkyl, hydroxy, alkoxy, alkylthio, 
amino, halogen or a conjugate; Y " : 

C is (CR 6 R 7 ) y ; X 
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D is (CK^R 7 ) Z ; wherein: 

R 6 an& R 7 independently are hydrogen, a side chain of a 
naturally occurring alpha amino acid, (C 2 -C 6 ) alkyl, 
aryl, analkyl, heteroaryl, hydroxy, (Cx-CJ alkoxy, (C a - 
C 6 ) alkylthio, a conjugate, NR 3 R 4 and SR 5 or R 6 and R 7 
taken together complete an alicyclic or heterocyclic 
system; 

R 3 and R 4 independently are hydrogen, a conjugate, (CV 
C 4 )alkyl, hydroxy- or alkoxy- or alkylthio- substituted 
(C 1 -C 4 ) alkyl, hydroxy, alkoxy, alkylthio or amino; and 
R 5 is hydrogen, \ a conjugate, . (C^-Cg) alkyl , hydroxy-, 
alkoxy-, or alkylthio- substituted (C a -C 6 ) alkyl ; 
each of y and z is zero or an integer from 1 to 10, the sum 

y + z being greater than 2 but not more than 10; 

E independently is C00H,\cS0H, SOOH, S0 2 OH or an activated 
or protected derivative thereoi 

F independently is NHR 3 or I^?gR 3 , where Pg is an amino 
protecting group; or 

F comprises a conjugate selected from a terpene, a cell 

receptor binding molecule, a crosslinking agent, a water 

soluble vitamin, a lipid soluble \itamin, a porphyrin, or an 

alkylator; or 

at least one of A and L comprises a conjugate selected 

from a reporter enzyme, a reporter molecule, a st eroid, a 

carbohydrate, a terpene, a peptide, a protein, a 
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and 



phospholipid, a cell receptor binding molecule, a 
crosslinl^ing agent, a water soluble vitamin, a lipid soluble 
vitamin, RNA/DNA cleaving complex, a metal chelator, a 
porphyrin, Wi alkylator, or a polymeric compound selected 
from polymeric amines, polymeric glycols and polyethers; and 
wherein said conjugate optionally includes a linking moiety; 

wherein at least one group R 3 is a conjugate. 

43- A peptide nucleVc acid conjugate of formula: 



7/ 



k 



or 



L 

k 



or 



v v 



vw 



k 



V V 



wherein : 

L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (C\C A ) alkanoyl , a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, an aromatic moiety \ a DNA intercalator , a 
nucleobase-binding group, a heterocyclic moiety, a 
reporter ligand, or a conjugate and at least one of R 
is a naturally occurring nucleobasey a non-naturally 
orearrrxny nu c le obase-; — ar^N A — int c rc alc^feer^ — ©r^-a- 
nucleobase-binding group; 



12 
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R 13 \is a conjugate; and 
a isy 0 or 1 ; 
A and B are selected such that: 

(a) A is a\group of formula (Ila), (lib) or (lie) and B is 



N or R 3 N + ; or 



(b) A is a group of formula (I Id) and B is CH; 




lie \ nd 

where : 

X is 0, S, Se, NR 3 , CH 2 or C((2k) 2 ; 
Y is a single bond, 0, S or NR 4 *\ 

p and q independently are zero ok an integer from 1 to 5; 
r and s independently are zero or \an integer from 1 to 5; 
R 1 and R 2 independently are hydrogeA, (Cx-CJ alkyl, hydroxy- 



sub s t ituted (Ql-CJ alkyl, alkoxy-substiture^~(t:r^C7)-a±kyi- 



DOCKET NO-: ISIS-1158 



-18- 



PATENT 



alkylthio-subatituted (C 1 -C 4 ) alkyl, hydroxy, alkoxy, alkylthio, 
amino, halogen W a conjugate; 
C is (CR 6 R 7 )\; 
D is (CR 6 R 7 ) z X wherein: 

R 6 and R 7 independently are hydrogen, a side chain of a 
naturally occurring alpha amino acid, (C 2 -C 6 ) alkyl, 
aryl, aralkyl, heteroaryl, hydroxy, (Ci-Cg) alkoxy, (C a - 
C 6 ) alkyl thio\ a conjugate, NR 3 R 4 and SR 5 or R 6 and R 7 
taken together\complete an alicyclic or heterocyclic 
system; \ 

R 3 and R 4 independently are hydrogen, a conjugate, (C x - 
C 4 ) alkyl, hydroxy- or alkoxy- or alkylthio- substituted 
(C 1 -C 4 ) alkyl , hydroxy\ alkoxy, alkylthio or amino; and 
R 5 is hydrogen, a conjugate, (Ci-Cg) alkyl, hydroxy-, 
alkoxy-, or alkylthio- substituted (Cx-Cg) alkyl; 
each of y and z is zero or an integer from 1 to 10, the sum 

y + z being greater than 2 but not moVe than 10; 

E independently is COOH, CSOH, SOOH, S0 2 OH or an activated 

or protected derivative thereof; \ 

F independently is NHR 3 or NPgR 3 , where Pg is an amino 

protecting group; or \ 

F comprises a conjugate selected frqm a terpene, a cell 
receptor binding molecule, a crosslinking Vgent , a water 
soluble vitamin, a lipid soluble vitamin, a porphyrin, or an 
alkylator; or \ 
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at ueast one of A and L comprises a conjugate selected 
from a reporter enzyme, a reporter molecule, a steroid, a 
carbohydrate, a terpene, a peptide, a protein, a 
phospholipid, a cell receptor binding molecule, a 
crosslinking\agent , a water soluble vitamin, a lipid soluble 
vitamin, an RNA/DNA cleaving complex, a metal chelator, a 
porphyrin, an aukylator, or a polymeric compound selected 
from polymeric amines, polymeric glycols and polyethers; and 
wherein said conjugate optionally includes a linking moiety; 



and 



wherein at least one of sa^id groups A or said groups B include a 
conjugate . 



1/ 



44. A peptide nucleic acid conjugate of formula: 



k 



or 



k 



or 



k 



B F E B \E F B F 

V V V V\ V V 



wherein : 

L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (C a -C 4 ) all^rioyl, a naturally 
occurring nucleobase, a non-naturallyv occurring 

nrrc-l-eobas^ — a- n — aro matic moi e ty, — a— DN A - V n t e r c a 1 atoj^_a_ 



nucleobase-binding group, a heterocyclic\moiety, a 
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reporter ligand, or a conjugate and at least one of R 12 
is a naturally occurring nucleobase, a non-naturally 
occurring nucleobase, a DNA intercalator , or a 
nucleobase -binding group; 
R 13 is a conjugate; and 
a is 0 or 
A and B are selected such that; 

(a) A is a group \of formula (Ila), (lib) or (lie) and B is 



N or R 3 N + ; or 




p and q independently are zero or an integek from 1 to 5; 
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r and s independently are zero or an integer from 1 to 5; 
R 1 and R 2 independently are hydrogen, (C 1 -C 4 ) alkyl , hydroxy - 
substituted (cAcJ alkyl, alkoxy- substituted (Ql-CJ alkyl , 
alkylthio- substituted (C 1 -C 4 ) alkyl, hydroxy, alkoxy, alkylthio, 
amino, halogen or\a conjugate; 
C is (CR 6 R 7 ) y ; 
D is (CR 6 R 7 ) Z ; vfrherein: 

R 6 and R 7 independently are hydrogen, a side chain of a 
naturally occurring alpha amino acid, (C 2 -C 6 ) alkyl, 
aryl, aralkyl\ heteroaryl, hydroxy, (C^-Cg) alkoxy, (C x - 
C 6 ) alkylthio, a conjugate, NR 3 R 4 and SR 5 or R 6 and R 7 
taken together complete an alicyclic or heterocyclic 
system; 

R 3 and R 4 independently are hydrogen, a conjugate, (C a 
C 4 )alkyl, hydroxy- or alkoxy- or alkylthio- substituted 
(C a -C 4 ) alkyl, hydroxy ,\ alkoxy , alkylthio or amino; and 
R 5 is hydrogen, a conjugate, (C a -C 6 ) alkyl, hydroxy-, 
alkoxy-, or alkylthio- substituted (Ca-Cg) alkyl; 
each of y and z is zero or an integer from 1 to 10, the sum 

y + z being greater than 2 but not more than 10; 

E independently is COOH, CSOH, SOGjH, S0 2 0H or an activated 
or protected derivative thereof; 

F independently is NHR 3 or NPgR 3 , whei^e Pg is an amino 
protecting group ; or 
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F\comprises a conjugate selected from a terpene, a cell 
recepton binding molecule, a crosslinking agent, a water 
soluble vitamin, a lipid soluble vitamin, a porphyrin, or an 
alkylatorA or 

at least one of A and L comprises a conjugate selected 
from a reporter enzyme, a reporter molecule, a steroid, a 
carbohydrate, \ a terpene, a peptide, a protein, a 
phospholipid, a cell receptor binding molecule, a 
crosslinking agent, a water soluble vitamin, a lipid soluble 
vitamin, an RNA/DMA cleaving complex, a metal chelator, a 
porphyrin, an alkylator, or a polymeric compound selected 
from polymeric amines, polymeric glycols and polyethers; and 
wherein said conjugate optionally includes a linking moiety; 



and 



wherein at least one of group R 1 or group R 2 is a conjugate. 



45. 



A peptide nucleic acid\conjugate of formula: 



E 




F 



wherein: 
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R is viydrogen, hydroxy, (C 1 -C 4 ) alkanoyl , a naturally 



occurring nucleobase, a non-naturally occurring 
nucleobase, an aromatic moiety, a DNA intercalator , a 
nucleobas^-binding group, a heterocyclic moiety, a 
reporter lVLgand, or a conjugate and at least one of R 12 
is a naturally occurring nucleobase, a non-naturally 
occurring nucleobase, a DNA intercalator, or a 
nucleobase -bidding group; 



jl3 



is a conjugate; and 



a is 0 or 1; 
A and B are selected skich that: 
(a) A is a group of formula (Ila), (lib) or (lie) and B is 



N or R 3 N + ; or 



(b) A is a group of formula (I Id) and B is CH; 



Ila 



R 

-C- 



0 

II 
N C- 



IIc 
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"2. 



where : 

X is\0, S, Se, NR 3 , CH 2 or C(CH 3 ) 2 ; 
Y is a\ single bond, 0, S or NR 4 ; 
p and q\independently are zero or an integer from 1 to 5; 
r and s independently are zero or an integer from 1 to 5; 
R 1 and R 2 independently are hydrogen, (C^-C^ alkyl , hydroxy- 
substituted (C^cAalkyl , alkoxy- substituted (C a -C 4 ) alkyl, 
alkylthio- substituted (Cx-CJ alkyl, hydroxy, alkoxy, alkylthio, 
amino, halogen or a conjugate; 
C is (CR 6 R 7 ) y ; 
D is (CR 6 R 7 ) 2 ; wherei^ 

R 6 and R 7 indeper^dently are hydrogen, a side chain of a 
naturally occurring alpha amino acid, (C 2 -C 6 ) alkyl, 
aryl, aralkyl, heteroaryl, hydroxy, (Ci-Cg) alkoxy, (CV 
C 6 ) alkylthio, a conjugate, NR 3 R 4 and SR 5 or R 6 and R 7 
taken together complete Vn alicyclic or heterocyclic 
system; 

R 3 and R 4 independently are hydrogen, a conjugate, (CV 
C 4 ) alkyl, hydroxy- or alkoxy- or alkylthio-substituted 
(C a -C 4 ) alkyl, hydroxy, alkoxy, a^cylthio or amino; and 
R 5 is hydrogen, a conjugate, (Cl-C^ alkyl, hydroxy-, 
alkoxy-, or alkylthio- substituted CCi-C 6 ) alkyl; 
each of y and z is zero or an integer from \ to 10, the sum 

y + z being greater than 2 but not more than 10; 
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E independently is COOH, CSOH, SOOH, S0 2 OH or an activated 
or protected \derivative thereof; 

F independently is NHR 3 or NPgR 3 , where Pg is an amino 
protecting groupi; or 

F comprises a conjugate selected from a terpene, a cell 
receptor binding molecule, a crosslinking agent, a water 
soluble vitamin\ a lipid soluble vitamin, a porphyrin, or an 
alkylator ; or 

at least one bf A and L comprises a conjugate selected 
from a reporter enzyme, a reporter molecule, a steroid, a 
carbohydrate, a terpene, a peptide, a protein, a 



^ phospholipid, a cell receptor binding molecule, a 

fhn^ . . \ .... 

crosslinking agent, a water soluble vitamin, a lipid soluble 
vitamin, an RNA/DNA cleav\ng complex, a metal chelator, a 
porphyrin, an alkylator, or^a polymeric compound selected 
from polymeric amines, polymeric glycols and polyethers; and 
wherein said conjugate optionally includes a linking moiety; 



and 



wherein at least one of R 3 , R 4 , R 5 \ R 6 , and R 7 is a conjugate 



46, A peptide nucleic acid conjugate, of formula; 
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or 



V\V 



L 

k 

k 



or 



V V 



L 
k 



V V 




wherein: 

L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (Cx-CJ alkanoyl, a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, an\aromatic moiety, a DNA intercalator , a 
nucleobase-bindi\ig group, a heterocyclic moiety, a 
reporter ligand, hr a conjugate and at least one of R 12 
is a naturally occurring nucleobase, a non-naturally 
occurring nucleobase\ a DNA intercalator, or a 
nucleobase -binding grqjip; 
R 13 is a conjugate; and 
a is 0 or 1; 
A and B are selected such that: 
(a) A is a group of formula (Ila^ 
N or R 3 N + ; or 



(lib) or (lie) and B is 



(b) A is a group of formula (lid) arm B is CH; 
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lie \ lid 

where : 

- ' X is 0, S, Se, NR 3 , CH 2 oi\ C(CH 3 ) 2 ; 
Y is a single bond, 0, S ok NR 4 ; 

p and q independently are zeYo or an integer from 1 to 5; 

r and s independently are zero or an integer from 1 to 5; 

R 1 and R 2 independently are hydrogen, (C 1 -C 4 ) alkyl , hydroxy - 
substituted (Cl-CJ alkyl, alkoxy- substituted (Cx-CJ alkyl, 
alkylthio- substituted (C^C^) alkyl, hydn^xy, alkoxy, alkylthio, 
amino, halogen or a conjugate; 

C is (CR 6 R 7 ) y ; 

D is (CR 6 R 7 ) 2 ; wherein: 

R 6 and R 7 independently are hydrogen \ a side chain of a 



naturally occurring alpha amino~aci"d, — arl-kylr; 

aryl, aralkyl, heteroaryl, hydroxy, (Ci-QJ alkoxy, (CV 
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C 6 ) allWlthio, a conjugate, NR 3 R 4 and SR 5 or R 6 and R 7 
taken together complete an alicyclic or heterocyclic 
system; 

R 3 and R 4 independently are hydrogen, a conjugate, (C^- 
C 4 )alkyl / hydroxy- or alkoxy- or alkylthio-substituted 
(C^C^) alky 1,\ hydroxy, alkoxy, alkylthio or amino; and 
R 5 is hydrogefi, a conjugate, (C^-Cg) alkyl , hydroxy-, 
alkoxy-, or alkylthio- substituted (C^-Cg) alkyl ; 
each of y and z is zero or an integer from 1 to 10, the sum 

y + z being greater than 2 but not more than 10; 

E independently is COOh\ CSOH, SOOH, S0 2 OH or an activated 
or protected derivative thereof; 

F independently is NHR 3 or\NPgR 3 , where Pg is an amino 
protecting group; or 

F comprises a conjugate\ selected from a terpene, a cell 

receptor binding molecule, a qrosslinking agent, a water 

soluble vitamin, a lipid solubl^ vitamin, a porphyrin, or an 

alkylator; or 

at least one of A and L comprises a conjugate selected 
from a reporter enzyme, a reporter molecule, a steroid, a 
carbohydrate, a terpene, a peptide, a\protein, a 
phospholipid, a cell receptor binding molecule, a 
crosslinking agent, a water soluble vitamin, a lipid soluble 
vitamin, an RNA/DNA cleaving complex, a met^l chelator, a 



porphyrin, an alkylator, or a polymeric compound selected 
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from polymeric amines, polymeric glycols and polyethers; and 

wheretin said conjugate optionally includes a linking 
moiety; and\ 

wherein at least one of said groups C or said groups D 
include a conjugate\ 

7- \ 

47. A peptide nuoleic acid conjugate - Gomprioing a plurality 
of* PNA monomers wherein at least one of said PNA monomers has the 
formula: \ 



DOCKET NO.: ISIS-1158 



-31- 



PATENT 



R hydrogen, hydroxy, (C 1 -C 4 ) alkanoyl, a naturally 

occurring nucleobase, a non- naturally occurring 
nucleobase, an aromatic moiety, a DNA intercalator , a 
nucleobcrse-binding group, a heterocyclic moiety, a 
reporter iigand, or a conjugate and at least one of R 12 
is a naturally occurring nucleobase, a non-naturally 
occurring nucleobase, a DNA intercalator, or a 
nucleobase-bntading group; 
R 13 is a conjugate; and 
a is 0 or 1; \ 

K is (CR 6 R 7 ) Z ; \ 

J is (CR 6 R 7 ) y ; wherein: \ 

R 6 and R 7 are independently hydrogen, a side chain of a 
naturally occurring nlpha amino acid, (C 2 -C 6 ) alkyl, 
aryl, aralkyl, heteroaryl, hydroxy, (C 1 -C 6 ) alkoxy, (C^- 
C 6 ) alkyl thio, a conjugate, NR 3 R 4 and SR 5 or R 6 and R 7 
taken together complete Vn alicyclic or heterocyclic 
system; \ 

R 3 and R 4 independently are hydrogen, a conjugate, (C x - 
C 4 ) alkyl, hydroxy- or alkoxy-Xor alkylthio- substituted 
(C 1 -C 4 ) alkyl, hydroxy, alkoxy, Xlkylthio or amino; 
R 6 is hydrogen, a conjugate, (C^Vg) alkyl , hydroxy-, 
alkoxy-, or alkylthio- substituted^ (C 1 -C 6 ) alkyl; 
each of y and z is zero or an integer from 1 to 10, the sum 
y + z being greater than 2 but not more than 10 ,\ 
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1 is an Ynteger from 1 to 5 ; and 



at least one of L and R-3-- comprises a conjugate selected from 
a reporter enzym^, a reporter molecule, a steroid, a carbo- 
hydrate, a terpeney a peptide, a protein, a phospholipid, a cell 
receptor binding molecule, a crosslinking agent, a water soluble 
vitamin, a lipid soluble vitamin, an RNA/DNA cleaving complex, a 
metal chelator, a porphyrin, an alkylator, or a polymeric 
compound selected from pblymeric amines, polymeric glycols and 
polyethers; \ 

wherein said conjugate\optionally includes a linking moiety; 
and \ 

wherein at least one of R 3 \ R 4 , R 5 , R 6 , and R 7 is a conjugate. 



48. A peptide nucleic acid conjugate oomprioing a plurality 
-e£- PNA monomers wherein at least oneN^f said PNA monomers has the 
formula : 





wherein : 
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L is R 12 (R 13 )X* wherein: 

R 12 is hydrogen, hydroxy, (Ql-CJ alkanoyl, a naturally 
occurring^ nucleobase, a non-naturally occurring 
nucleobase\ an aromatic moiety, a DNA intercalator , a 
nucleobase -binding group, a heterocyclic moiety, a 
reporter ligand, or a conjugate and at least one of R 12 
is a naturally^ occurring nucleobase, a non-naturally 
occurring nucleobase, a DNA intercalator, or a 
nucleobase -binding group; 
R 13 is a conjugate; \and 
a is 0 or 1; \ 

K is (CR 6 R 7 ) 2 ; \ 

J is (CR 6 R 7 ) y ; wherein: \ 

r6 an d R 7 are independently hydrogen, a side chain of a 
naturally occurring alpha amino acid, (C 2 -C 6 ) alkyl, 
aryl, aralkyl, heteroaryl, Iwdroxy, (Ci-Cg) alkoxy, (C^- 
C 6 ) alkylthio, a conjugate, NR?R 4 and SR 5 or R 6 and R 7 
taken together complete an alicydic or heterocyclic 
system; \ 

R 3 and R 4 independently are hydrogen, a conjugate, (Ci- 
C 4 ) alkyl, hydroxy- or alkoxy- or alkVlthio- substituted 
(Cl-CJ alkyl, hydroxy, alkoxy, alkylthYo or amino; 
R 5 is hydrogen, a conjugate, (C^-Cg) alkyl , hydroxy-, 
alkoxy-, or alkylthio- substituted (C 1 -C 6 \alkyl ; 
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each of y and z is zero or an integer from 1 to 10, the sum 
y + z being greater than 2 but not more than 10; 
1 is an integer from 1 to 5; and 

at least one on L and R3 comprises a conjugate selected from 
a reporter enzyme, a reporter molecule, a steroid, a carbo- 
hydrate, a terpene, a peptide, a protein, a phospholipid, a cell 
receptor binding molecure, a crosslinking agent, a water soluble 
vitamin, a lipid soluble Vitamin, an RNA/DNA cleaving complex, a 
metal chelator, a porphyrin, an alkylator, or a polymeric 
compound selected from polymeric amines, polymeric glycols and 
polyethers; \ 

wherein said conjugate optionally includes a linking moiety; 
and \ 

wherein at least one of saic^group K or said group J 
includes a conjugate- \ 

49. A peptide nucleic acid conjugate comprising a plurality . 
PNA monomers wherein at least one of \said PNA monomers has the 
formula: \ 
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R aSs hydrogen, hydroxy, (C 1 -C 4 ) alkanoyl, a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, an aromatic moiety, a DNA intercalator , a 
nucleobase-binding group, a heterocyclic moiety, a 
reporter Mgand, or a conjugate and at least one of R 12 
is a naturally occurring nucleobase, a non-naturally 
occurring nucleobase, a DNA intercalator, or a 
nucleobase-binding group; 
R 13 is a conjugate; and 
a is 0 or 1; \ 

K is (CR 6 R 7 ) Z ; \ 

J is (CR 6 R 7 ) y ; wherein: \ 

R 6 and R 7 are independently hydrogen, a side chain of a 
naturally occurring aJtoha amino acid, (C 2 -C 6 ) alkyl, 
aryl, aralkyl, heteroaryl, hydroxy, (C a -C 6 ) alkoxy, (C 2 - 
C 6 ) alkyl thio, a conjugate, NR 3 R 4 and SR 5 or R 6 and R 7 
taken together complete an alicyclic or heterocyclic 
system; \ 

R 3 and R 4 independently are nydrogen, a conjugate, (C x - 
C 4 ) alkyl, hydroxy- or alkoxyAor alkylthio- substituted 
(C!-C4) alkyl, hydroxy, alkoxy, \alkyl thio or amino; 
R 5 is hydrogen, a conjugate, (CAC 6 ) alkyl, hydroxy-, 
alkoxy-, or alkylthio- substituted (CVCg) alkyl ; 
each of y and z is zero or an integer frvpm 1 to 10, the sum 
y + z being greater than 2 but not more than 1QL; 
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1 rs an integer from 1 to 5; and 

at leWst one of L and R3 comprises a conjugate selected from 
a reporter enzyme, a reporter molecule, a steroid, a carbo- 
hydrate, a teVpene, a peptide, a protein, a phospholipid, a cell 
receptor binding molecule, a crosslinking agent, a water soluble 
vitamin, a lipid\soluble vitamin, an RNA/DNA cleaving complex, a 
metal chelator, a porphyrin, an alkylator, or a polymeric 
compound selected frqm polymeric amines, polymeric glycols and 
polyethers; 

wherein said conjuc^te optionally includes a linking moiety; 

and 

wherein said group R 3 ate a conjugate. 

50, A compound having one, of the following formulas: 



L 

k 



or 



L 

k 



or 



V V 



V V 



k 



wherein: 

L is R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (C^C^ alkandvl, a naturally 
occurring nucleobase, a non-naturally occurring 

nuG-l-eoba-se-, — an aromatl£L_mQietY, a DNA inteycalator , a 



nucleobase-binding group, a heterocyclic morety, a 
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reporter ligand, or a conjugate and at least one of R 12 
is a\naturally occurring nucleobase, a non-naturally 
occurring nucleobase, a DNA inter calator, or a 
nucleobase-binding group; 
R 13 is & conjugate; and 
a is 0 or 1; 
A and B are selected such that: 

(a) A is a group of formula (Ila), (lib) or (lie) and B is 



of formula (I Id) and B is CH; 



N or R 3 N + ; or 



lib 



R 

-c- 



R 1 

-C- 



0 

II 

N C- 



-C N 



nc 

where : 

X is 0, S, Se, NR 3 , CH 2 or C(ClL) 2 ; 



lid 



Y is a single bond, u; S oi NRH; 



p and q independently are zero or an integer from 1 to 5 ; 
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r and\s independently are zero or an integer from 1 to 5; 
R 1 and\R 2 independently are hydrogen, (Cx-CJ alkyl, hydroxy- 
substituted ItCx-CJ alkyl, alkoxy- substituted (C a -C 4 ) alkyl, 
alkylthio- substituted (C^-C^ alkyl, hydroxy, alkoxy, alkylthio, 
amino, halogen\or a conjugate; 
C is (CR 6 R 7 \ y ; 
D is (CR 6 R 7 )\; wherein: 

R 6 and Ra independently are hydrogen, a side chain of a 
naturally^ occurring alpha amino acid, (C 2 -C 6 ) alkyl, 
aryl, arallcyl, heteroaryl, hydroxy, (Cx-Cg) alkoxy, (C^- 
C 6 ) alkyl thro, a conjugate, NR 3 R 4 and SR 5 or R 6 and R 7 
taken together complete an alicyclic or heterocyclic 
system; \ 

R 3 and R 4 independently are hydrogen, a conjugate, (C a - 
C 4 ) alkyl, hydroxy \ or alkoxy- or alkylthio- substituted 
(C a -C 4 ) alkyl, hydroxy, alkoxy, alkylthio or amino; and 
R 5 is hydrogen, a conjugate, (C^-Cg) alkyl , hydroxy-, 
alkoxy-, or alkylthioX substituted (Gt-Cg) alkyl ; 
each of y and z is zero or an integer from 1 to 10, the sum 

y + z being greater than 2 but not more than 10; 

E independently is COOH, CSOH, 900H, S0 2 OH or an activated 
or protected derivative thereof; \ 

F independently is NHR 3 or NPgR 3 , where Pg is an amino 
pxotect-ing-g-roup-; — . . \ 

or \ 
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F comprises a conjugate selected from a terpene, a cell 
receptor binding molecule, a crosslinking agent, a water 
soluble vitamin, a lipid soluble vitamin, a porphyrin, or an 
alkylator; 01 

at least\one of A and L comprises a conjugate selected 
from a reporter enzyme, a reporter molecule, a steroid, a 
carbohydrate, avterpene, a peptide, a protein, a 
phospholipid, a cell receptor binding molecule, a 
crosslinking agent\ a water soluble vitamin, a lipid soluble 
vitamin, an RNA/DNA ^cleaving complex, a metal chelator, a 
porphyrin, an alkylatqr, or a polymeric compound selected 
from polymeric amines, polymeric glycols and polyethers; and 
wherein said conjugate optionally includes a linking 
moiety. 



Remarks 

Claims 1, 5, 8-16, 18-20, and 22-38 are pending in the 
application. Claims 1, 5, 8-16, 18-20, and 22-38 have been 
indicated to be allowable. Claims 11, 14, 16, 25-29, 34-36, and 38 
have been canceled. Claim 3 0 has been amended, and new claims 3 9- 

5 0 have been added. No new matter has been added. 

After entry of the proposed amendment, claims 1, 5, 8-16, 18- 
20, 22-37, and 39-50 will be pending. 
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